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is 28.6 ohms times 5000 amperes, or 143,000 volts. Even if the
half-inch copper could carry the five thousand amperes without
overheating (which it could not) the loss of voltage in the line
would be more than a hundred thousand volts! The useful volt-
age would be utterly negligible in comparison with the voltage
wasted in the line. The energy wasted would bear the same rela-
tion to the useful energy. Further, although we started out trying
to arrange for low-voltage transmission, we actually have a high-
voltage line on our hands everywhere except in the immediate
vicinity of the village; for at the far end the voltage supplied to
the line will have to be 143,110 volts if there is to be a useful voltage
of no left over after 143,000 has been frittered away in transit.
Now suppose we be reasonable. Let us agree to receive the
energy at 66,000 volts, and transform it to no. At 66,000 volts,
a very small current (8.3 amperes) will furnish the 550,000 watts
of power desired; and the voltage-drop in the line will be only that
small number multiplied by the resistance, which gives 237 volts.
Thus at the far end of the line 66,237 volts must be supplied, and
of this, nearly the whole, or 66,000, is delivered as useful. The
waste is negligible.
So our question is answered. Without the use of high voltage,
central powerhouses serving many consumers would be imprac-
ticable. Only by using great ditches full of copper, solid levees of
metal, could low-voltage transmission be made feasible.
Incidentally, die illustration suggests why alternating current,
not direct, is preferred for power purposes. The change of voltage
from high to low, or low to high, requires transformers, and these
operate only on alternating current. The dynamo generator may
supply energy at a few thousand volts; this is stepped up to a
value somewhere between 66,000 and 287,000 volts (the present
upper limit for transmission purposes) by a transformer which
feeds the energy to the line. At the receiving end, the voltage is